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Preferred period is an affine function of eccentricity 
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Intermediate conclusions 


e Developed novel set of scaled grating stimull 

e Measured voxel spatial frequency tuning across human V1 

e Fit responses of all voxels simultaneously with a single 9 parameter model 

e Showed an affine relationship between preferred period and eccentricity 

e Showed effects of orientation on preferred period and relative amplitude 

e Shared data, parameters, and code: https://github.com/billbrod/spatial-frequency- 
preferences 

e Serves as a step towards a generalized model of whole map 


What information does the early visual system discard? 
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e Built foveated models of the early visual system 

e Created hundreds of model metamers 

e Showed them to humans in psychophysics experiment 

e Found largest model parameter whose model metamers are also human metamers 


Local average luminance model 


Image Model representation 


These models have a single parameter: scaling 
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Local spectral energy model 
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More complex statistics can be pooled over a larger area 
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Distortions depend on which statistic is being pooled 
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Interaction between statistic and window size is wnat matters 


Lum(~0.06): pixel intensities Energy(~0.06): oriented energy 
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Intermediate conclusions 


e Built foveated models of two stages of early visual processing 

e Synthesized large set of model metamers: 
https://users.flatironinstitute.org/~wbroderick/metamers/ 

e Ran psychophysics experiment to find each model’s critical scaling 

e Showed spatial scale of pooling grows with statistic complexity 


Open Science! 


SCIENCE Ehe New dork Eimes 


AP apNews 
Darkness Visible, Finally: a 


Astronomers Capture First Ever Image 
ofa Black Hole Russia-Ukraine war Trending News Supreme Court confirmation MLBOpeningDay The Masters COVID-19 


U.S.News WorldNews Politics Sports Entertainment Business Technology Health Science Oddities Lifestyle 


Astronomers at last have captured a picture of one of the most 


secretive entities in the cosmos. " : 
Science fact: Astronomers reveal first image of a black hole 


By SETH BORENSTEIN = April 10, 2019 


= a INSIDER 2 wn CED 


Popular Latest The Atlantic Sign In 


SCIENCE 


aaa 4 Dow Jones -0.45% 4 Nasdaq -119% 4 S&P500-0.53% 4 TSLA -1.07% 4 FB -119% 4 BABA -4.27% 


An Extraordinary Image of the Black 
Hole at a Galaxy’s Heart 


HOME > SCIENCE 


Never before have scientists photographed the darkest points in the 'Like looking at the gates of Hell': Astronomers just revealed 


universe. 


the first picture of a black hole, and it's a monster 


@©CBS NEWS NEWS Y SHOWS LIVE v LOCAL v 


Dave Mosher Apr 10, 2019, 9:46 AM f M)\l(e 


wig QSIGNIN  M@NPR SHOP 


NEWS 3 CULTURE é Music @ PODCASTS & SHOWS Q SEARCH 


Scientists unveil first image of black hole in all 


its dark glory 


BY WILLIAM HARWOOD 


Earth Sees First Image Of A Black Hole 


S€ MET 


BILL CHAPPELL 


SCIENCE Ehe New dork Eimes 


AP aPNews 
Darkness Visible, Finally: ~ 


Astronomers Capture First Ever Image 


of a Black Hole 


Astronomers at last have captured a picture of one of thg 


U.S. News Technology Health Science Oddities Lifestyle 


pening Day TheMasters COVID-19 


secretive entities in the cosmos. 


irst image of a black hole 


Popular _—_Latest The Atlantic 


M4 Log in Subscribe 
SCIENCE 


4 BABA -4.27% 


An Extraordip 


universe. 


@CBSNEWS °* 


i i whig& QSIGNIN  @NPR SHOP 
Scientist: 


its dark gi NEWS CULTURE JMUSIC @PODCASTS&SHOWS Q SEARCH 


Earth Sees First Image Of A Black Hole 


BILL CHAPPELL 


software is underfunded 
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software is underfunded 


NIH Awards by Location & Organization reozen 
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e 92% of British academics use research software 

e 69% say their research would not be practical without research software 

e Vast majority of top 100 all-time cited papers describe experimental methods or software 
e and that’s probably an undercount 
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Why should we care? 
... 0ecause software Is necessary for cumulative science 


Publications are insufficent for reproducibility 


"An article about computational science in a scientific 
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which generated the figures." 


— Buckheit and Donoho, 1995 


Sharing code and data Is hard! 


And so knowledge is lost. 
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summary 


Fit single model to all voxels in human V1 to show how Spatial frequency preferences 
change across the visual field 

Showed how Spatial information is discarded by the early visual system 

Discussed importance of open-source software 

Described plenoptic, python package for models and synthesis methods 
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